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United States O ice ofPrevention,Pesticides


Environm entalProtection and ToxicSubstances


Agency (7501C)


Pesticide


FactSheet


Nam e ofChem ica:Etoxazole


Reason forIssuance:ConditionalRegistration

Date Issued:August22,2002


1. DESCRIPTIO N O F CHEM ICAL


GenericNam e:	 2-(2,6-diluorophenyl)-4-[1,1-dim ethylethyl)

-2-ethoxyphenyl]-4,5-dihydrooxazole


Com m on Nam e: Etoxazole


Trade Nam e: TetraSan™ 5 W DG


EPA PC Code: 107091


Chem icalAbstracts

Service (CAS)Num ber: 153233-91-1


YearofInitial

Registration: 2002


Pesticide Type: M ticide/Ovicide


Chem icalClass: DiphenylOxazoline


U.S.Producer: ValentUSA Corporation


2. USE PATTERNS AND FO RM ULATIO NS


Application Sites:	 Ornam entalplantsgrown in greenhouses,

shadehouses,and lathhouses.


TypesofForm ulations:	 95.4% technicalproduct

5.0% waterdispersible granularend-use product


Typesand M ethods Com pressed airsprayers,hydraulicsprayers
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ofApplication 


Application Rates:


Carrier:


3. SCIENCE FINDING S


orground boom sprayers.


An application rate of8 to 16 ouncesofproductper

100 gallonsofwater(which equatesto 0.025 to 0.05

poundsofactive ingredient/100 gallonsor16 to 32

ounces/acre).A second application can be applied 14

daysafterthe irstapplication fnecessary.No m ore

than two (2)applicationspercropping season ortwo

(2)applicationsin six(6)m onthsare allowed.


W ater


Etoxazole isa m em berofthe diphenyloxazoline classofinsecticides.Avalable

productchem istry,toxicology,ecologicaleffectsand environm entalfate data

supporting the ornam entaluse pattern hasbeen reviewed.The data and estim ated

risksto hum an health and the environm entfrom tsuse on ornam entalplantsgrown

in greenhouses,shade,and lathhousesare sum m arized below.


Chem icalCharacteristics


Table 1.Chem icalCharacteristics


Property Technical End-Use 

Color M unsellcolornotation N9.5 

(TGAI) 

W h te N 9.5/with 90% 

reflectance (PAI) 

Brown 

PhysicalState Lum pypowder(TG AI) 

Free Flowing crystaline Powder 

(PAI) 

Brown granules 

O dor M usty odor(TGAI) 

No obviousodor(PAI) 

N/A 

O xidation/reduction:Chem ical 

incom patiblity 

TS wasfound nothaving any 

oxidizing properties 

No reaction was observed 

Flam m abiity/Flam e Extension Non flam m able N/A 

Explodabity Non­explosive Notexplosive 

Storage Stabity Stable forone yearunder 

warehouse conditions 

In progress. Studyinitiated 

3/9/00. 
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Property Technical End-Use 

M iscibiity N/A N/A 

Corrosion Characteristics In progress. Studyinitiated 

3/9/00. 

In progress. Studyinitiated 

3/9/00. 

pH 6.2 5.94 

M elting Point 101.5 to 102.5C (PAI) N/A 

Density 37.6 lbs/cu.ft.(TGAI) 

1.2389 (Relative denstyofPAI) 

34.2 lb./ft3 at21 " C 

Solubiity(W ater)Colum n 

elution m ethod;shake lask 

m ethod 

3.99 x10-5 g/lin dist led water 

at10 " C 

7.04 x10-5 g/lin dist led water 

at20 " C 

6.69 x10-5 g/lin dist led water 

at30 " C 

N/A 

VaporPressure 7.0 x10-6 pascals @ 25 " C 

(PAI) 

N/A 

1 TechnicalG rade Active Ingredient

2 Pure Active Ingredient


Toxicology Characteristics


Table 2.Acute Toxici a on Etoxazole Technical


Guideine 

No. 

ty Dat 

StudyType Results Toxicity 

Categor 

y 

OPPTS 

870.1100 

Acute O ral-M ouse LD50 > 5000 m g/kg V 

OPPTS 

870.1100 

Acute O ral-Rat LD50 > 5000 m g/kg V 

OPPTS 

870.1200 

Acute Derm al-Rat LD50 > 2000 m g/kg I 

OPPTS 

870.1300 

Acute Inhalation -Rat LC50 > 1.09 m g/L I 

OPPTS 

870.2400 

Prim aryEye Irrtation -Rabbit Notan eye irrtant V 

OPPTS 

870.2500 

Prim arySkin Irrtation -Rabbit Nota derm alirritant V 
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OPPTS 

870.2600 

Derm alSensitization -G uinea Pig Nota derm alsensitizer N/A 

Table 3.Acute Toxici a on TetraSan™ 5 W DG Insecticide


Guideine 

No. 

ty Dat 

StudyType Results Toxicity 

Categor 

y 

OPPTS 

870.1100 

Acute O ral-Rat LD50 = 4274 m g/kg I 

OPPTS 

870.1200 

Acute Derm al-Rat LD50 > 5000 m g/kg V 

OPPTS 

870.1300 

Acute Inhalation -Rat LC50 > 2.05 m g/L V 

OPPTS 

870.2400 

Prim aryEye Irrtation -Rabbit Conjunctivitisin 3/3 eyesatone 

hourafterinstlation. Allirrtation 

resolved by48 hours. 

I 

OPPTS 

870.2500 

Prim arySkin Irrtation -Rabbit Nota derm alirritant V 

OPPTS 

870.2600 

Derm alSensitization -G uinea Pig Nota sensitizer N/A 

Table 4. Subchroni c Toxici a on TechnicalEtoxazole


GuideineNo./StudyType 

c/Chroni ty Dat 

Results (m g/kg/day) 

870.3100 
90-DayFeeding Rat 

NO AEL = notdeterm ined 

LO AEL = 300.4/336.6 (M /F),based on clinicalsigns,clinicalchem istry, 
increased iverweights,and histopathology 

870.3100 
90-DayFeeding Rat 

NOAEL = 18.3/20.5 (M /F) 

LO AEL = 183.7/204.8 (M /F)based on increase in hepaticenzym e levels, 
increased iverweightsand centrilobularhepatocellularswe ing in both sexes 
and iverenlargem entin fem alesonly 

870.3150 
90-DayFeeding M ouse 

NOAEL = 213.6/250.5 (M /F) 

LO AEL = 878.4/994.5 (M /F),based on periportalhepatocellularnecrosis, 
increased alka ine phosphatase levels,accom panied byincreased relative iver 
weight, iverenlargem ent,and centrilobularhepatocellularswe ing 
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GuideineNo./StudyType Results (m g/kg/day) 

870.3150 
90-DayFeeding Dog 

NOAEL = 5.33/5.42(M /F) 

LO AEL = 53.7/55.9 (M /F),based on clinicalsigns(vom iting foam y luid and 

m ucousstool),clinicalchem istry,increased iverweights,and on centrilobular 
hepatocellularswe ing in the iverand acinarce latrophyin the prostate. 

870.3200 
21-DayDerm alToxRat 

NO AEL = 1000 

LO AEL > 1000,no effectsnoted. 

870.3700 
Developm entalToxRabbit 

NOAEL = M aternal:200 
Developm ental:200 

LOAEL = M aternal:1000,based on iverenlargem entand decreased body 
weightgains 

and food consum ption 
Developm ental:1000,based on increased incidencesof27 presacral 

vertebrae and 27 presacralvertebrae with 13 ribs (skeletalvariations) 
in the fetuses 

870.3700 
Developm entalToxRat 

NOAEL = M aternal:1000 
Developm ental:1000 

LOAEL = M aternal: notdeterm ined 
Developm ental: notdeterm ined 

870.3800 
2-G en Reproduction Rat 

NOAEL = ParentalSystem ic: 20 
O ffspring System ic:20 
Reproductive :100 

LOAEL = ParentalSystem ic:100,based on increased iverweightsin the P and 
F 

m alesand increased adrenalweightsin the P fem ales 

O ffspring System ic:100,based on pup m ortality 
Reproductive:Notdeterm ined 

870.4100 
1-YearFeeding Dog 

NOAEL = 4.62/4.79 (M /F) 
LO AEL = 23.5/23.8 (M /F),based on increased alka ine phosphatesactivity, 
increased iverweights, iverenlargem ent(fem ales),and incidencesof 
centrilobularhepatocellularswe ing in the iver 

870.4200 
78 -W eekCarcinogenic 
M ouse 

NOAEL = 241/243 (M /F) 
LO AEL = Notdeterm ined, 
No evidence ofcarcinogenicity 

870.4300 
2-YearFeed/Carcinogenic 
Rat,52-weekinterim 
report 

NOAEL = 2.05/2.4 (M /F) 
LO AEL = 208/247 (M /F)based on increased absolute and relative iverweight 
and elongation,whitening and abrasion ofthe incisorsin both m alesand 
fem ales,Y -glutam yltranspeptidase in m alesonly,and urinaryvolum e,chronic 
nephropathy,totalprotein and proteinuria in fem alesonly 

Carcinogenicity
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Classiication ofthe carcinogenicpotentialofetoxazole isnotrequired atthistim e asall

hum an exposureswilbe short-term (no m ore than 2 applicationspercropping season or

6-m onth period).Although theyare notrequired atthistim e,carcinogenicitystudieshave

been subm ted forAgencyconsideration in connection with pending food usesfor

etoxazole;the pending food useswilbe evaluated ata laterdate.Prelim inaryresults

suggestthatthere isno evidence ofcarcinogenicityin the ratorm ouse asa resultoforal

adm inistration ofetoxazole.The ratand m ouse carcinogenicitystudies isted in Table 2

are separate studiessubm ted previously.Although these studiesshowed no evidence of

carcinogenicityup through the highestdose tested,adequatelyhigh doseswere not

tested.


M utagenicity


The Agencyhasconcluded thatthere isnota concern form utagenicityresulting from

exposure to etoxazole.Sixacceptable genetictoxicologystudieswere available for

review.The resultsfrom these studiesindicate thatetoxazole wasnotm utagenicin


-
Salm onella typhim urium ,Escherichia co i,and L5178Y TK +/ m ouse lym phom a cel

assays.There wasalso no evidence ofclastogenicity in vitro,and etoxazole gave a

negative response forthe induction ofm icronucleated polychrom aticerythrocytesin bone

m arrow.Also,etoxazole did notinduce unscheduled DNA synthesis.Overall,the data

suggestthatetoxazole isnegative form utagenicity in vitro andin vivo.


ToxicologicalEndpoints


The dose atwhich no adverse effectsare observed (the NOAEL)from the toxicologystudy

identied asappropriate foruse in riskassessm entisused to estim ate the toxicological

levelofconcern (LOC).The lowestdose atwhich adverse effectsofconcern are identied

(the LOAEL)issom etim esused forriskassessm entfno NOAEL wasachieved in the

toxicologystudyselected.An uncertaintyfactor(UF)isapplied to reflectuncertainties

inherentin the extrapolation from laboratoryanim aldata to hum ansand in the variationsin

senstivityam ong m em bersofthe hum an population aswelasotherunknowns.An UF of

100 isroutinelyused,10X to accountforinterspeciesdiferencesand 10X forintra

speciesdiferences.


The acute,sub-chronicand chronic(non-cancer)toxicologicalendpointsthathave been

established foretoxazole are sum m arized in the Table 5.


Table 5.Acute,Sub-chronic and Chronic (non-cancer)ToxicologicalEndpoints
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Exposure 

Scenario 

Dose (m g/kg/day) 

UF /M OE 

Hazard Based 

SpecialFQPA 

Safety Factor 

EndpointforRisk Assessm ent 

Dietary Risk Assessm ents 

Acute Dietary N/A Non-food use only. 

Chronic Dietary N/A Non-food use only. 

IncidentalOral N/A No residentialuses. 

Non-Dietary Risk Assessm ents 

Derm al 

Alldurations 

(1day $ 6 
m onths) 

No hazard quantitation required. 28-Day Derm alStudy-Rat 

NO AEL = 1000 m g/kg/day 

No system iceffectsnoted up to 1000 

m g/kg/day. 

Residential N/A N/A 

O ccupational N/A N/A 

Inhalation 

Alldurations3 

(1day $ 6 
m onths) 

O ral 

NOAEL = 4.62 

Chronic OralToxicity Study -Dog 

LO AEL=23.5 m g/kg/daybased on 

increased alka ine phosphatase activity, 

increased iverweights, iverenlargem ent 

(fem ales),and incidencesofcentrilobular 

hepataocellularswe ing in the iverResidential N/A N/A 

O ccupational 100 N/A 

Cancer N/A Non -food use only. 
3 Since an oralendpointwasselected,an inhalation factorof100% should be used in route-to-route


extrapolation.


Hum an Exposures and Risks


Acute and ChronicDietaryRisk:Notapplicable,since there are no food usesof

etoxazole.


OccupationalRisk:Estim ated m arginsofexposure (M OE)forallhandlersgreatlyexceed

the targetM OEsof100 in allcasesprovided handlerswearbaseline personalprotective

equipm ent(PPE)oflong-sleeved shirt,long pantsand shoesplussocksand a 12-hour

restricted entryinterval(REI)isobserved.The end-use labelincludesboth requirem ents.

Two handleroccupationalactivitiesare indicated from the use ofetoxazole,m ixing and

loading the pesticide and applying the pesticide.The end-use productispackaged in

water-soluble bagsthusgreatlyreducing exposure during m ixing and loading (estim ated

M OE = 2,700,000).Although m anylarge “houses”utize autom ated spraysystem s

wherebyno individualisinvolved in the actualspraying procedure,and the end-use label

allowsforno lessthan a 25-gallon tankm ixture,M OEswere calculated forapplicators
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using low-and high-pressure hand-held spraywandsasthe application scenariosof

highestexposure.The M OE forthe low-pressure hand-held spraywand isestim ated to be

1,700,the M OE forthe high-pressure hand-held spraywand isestim ated to be 8,000.

Thus,the Agency’slevelofconcern isnotexceeded foranyapplication m ethod.Post-

application exposure to re-entryworkerswasnotassessed because no derm altoxicity

endpointswere identied.A restricted entryintervalof12 hoursisrequired.


Environm entalCharacteristics


Avalable environm entalfate data indicate thatetoxazole degradesatm oderate ratesat

pH 5 (approxim ately10 days),and tisrelativelystable between pH 7 and 9.Etoxazole

showed m oderatelyrapid biodegradation in a varietyofsolsranging from a varietyof

characteristics,a totalofseven valuesavailable yielded a m ean half-fe of20.5 days.

Etoxazole isim m obile in severalsolstested,with Kf,O C>5000 in seven outofeightsols

tested.There appearsto be tle potentialforetoxazole to be transported with water,

although transportofresiduesadsorbed to the eroding solispossible.Based on

etoxazole’sgreenhouse,shadehouse,and lathhouse use sites,environm entalexposure

shoud be im ited.


EcologicalCharacteristics/Risk


Avalable ecologicaleffectsdata indicate thatetoxazole ispracticalynon-toxicto birdsin

both acute oralbasis(LD50 > 2000 m g/kg)and sub-acute basis(LC50 >5000 ppm ).

Based on etoxazole’suse sites,signiicantexposure to non-targetorganism sisnot

expected to occur.Therefore,chronictesting wasnotrequired.


In contrast,etoxazole isconsidered veryhighlytoxicto aquaticinvertebratesin acute

testing.Acute toxicitytestsofetoxazole with freshwater ish are considered invald for

reasonsincluding solubityproblem sand failure to use low-through testm ethods,am ong

others.Additionalstudiesare required to characterize acute toxicityon freshwater ish.

Aswith avian risk,however,signiicantexposure to aquatic,non-targetorganism sisnot

expected to occur.Therefore,chronictesting isnotrequired.


4. SUM M ARY OF REGULATORY POSITION AND RAT ONALE


Avalable data provide adequate inform ation to supportthe conditionalregistration of

etoxazole technicaland end-use productsforuse on ornam entalplantsgrown in

greenhouses,shadehouses,and lathhouses.


Use,Form ulation,M anufacturing Process orGeographic Restrictions
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Use Directions-GeneralPrecautions


Do notapplythrough anytype ofirrigation orchem igation system .


Do notapplythisproductin a waythatwilcontactworkersorotherpersons,either

directlyorthrough drft.Onlyprotected handlersm aybe in the area during

application.


Do notenterorallow workerentryinto treated areasduring the restricted entry

interval(REI)of12 hours.


Do notcontam inate water,food orfeed bystorage ordisposal.


Do notcontam inate waterwhen disposing ofequipm entwashwaters.


Use Directions-Ornam entalsGrown in Greenhouses,Shadehouses,and Lathhouses


Applyno m ore than two tim espercropping cycle.


Applyno m ore than two tim espersixm onths.


5. SUM M ARY OF DATA GAPS


Corrosion characteristics(Guideline 830.6320)and storage stabity(Guideline

830.6317)on technicaletoxazole and end-use product


Freshwater ish acute toxicity(Guideline 850.1075)on technicaletoxazole


90-Daysubchronicinhalation studyon rats(Guideline 870.3465)on technical

etoxazole


6. CO NTACT PERSO N AT EPA


M eredith Laws,Chief

Insecticide-Rodenticide Branch

Registration Division (7505C)

Ofice ofPesticide Program s

Environm entalProtection Agency

ArielRiosBulding

1200 Pennsylvania Avenue,N.W . 

W ashington,DC 20460
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Ofice Location and Telephone Num ber


Room 209,CrystalM alBulding #2

1921 Je ferson DavisHighway

Arington,VA 22202

(703)605-0716

E-m a :laws.m eredith@ epa.gov


DISCLAIM ER:The inform ation presented in thisPesticide FactSheetisforinform ational

purposesonlyand m aynotbe used to ful ldata requirem entsforpesticide registration

and reregistration.



